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Tamper evident tube closure with twist-away centring 

Technical Field 

5 

The invention relates to a closure according 
to the preamble of the independent claim. 

Closures of this kind, as described in US ■ 
4,688,703, are used for tamper evident containers con- 

10 taining liquids, pastes or other products, in particular 
pharmaceutical, dental or cosmetic products. The basic 
principle of these closures is, that the cap is used as a 
tool for opening the container, in particular by twisting 
away a twist away element on a spout and thereby creating 

15 an opening. 

Background Art 

Known closures of this kind are usually not 
20 easy to use. This can be an advantage, because it can 
make the container child- safe, as described in US 

■ 

4,688,703. However, many times the users of products de- 
livered in such containers are elderly persons, in par- 
ticular with bad cognitive and motoric skills, which can- 
25 not perform a difficult opening procedure. 

Disclosure of Invention 

A problem to be solved by the present inven- 
30 tion lies therefore in providing a tamper evident closure 
of the kind mentioned at the outset, which is easier to 
use than known tamper evident closures . 

This problem is solved by independent claim 1 
by providing a centring aid, which centres the cap, while 
35 it is moved towards and onto the spout for removing the 
twist away element. 
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Brief Description of Drawings 

Further preferred features and aspects of the 
present invention are described in the dependent claims 
5 as well as in the following description, which makes ref- 
erence to the enclosed figures. These figures show: 

Fig. 1 a sectional view of a container with a 
closure according to the invention, in a sealed state; 

Fig. 2 a sectional view of the container of 
10 fig. 1, in the sealed state, but after removing the cap, 

Fig. 3 a sectional view of the container of 
fig. 1 and 2 with the cap while being used as a tool for 
removing the twist away element, 

Fig. 4 a sectional view of the container of 
15 fig. 1 to 3 after the twist away element was removed, 

Fig. 5 a three dimensional view of a con- 
tainer with a closure according to the invention, 

Fig. 6 a three dimensional view of a con- 
tainer with a closure according to the invention with a 
20 spout designed as a cannula. 

Best Mode for Carrying Out the Invention 

A sectional view of a container 1 with a pre- 
25 f erred embodiment of the closure according to the inven- 
tion is shown in fig. 1. The container 1 is tamper evi- 
dent. It is designed for holding and dispensing liquids 
such as eye drops. The container 1 is preferably flexibly 
deformable and preferably tube-shaped. In general the 
30 closure according to the invention can be used for many 
different products, in particular pharmaceutical, dental 
or cosmetic products, for example eye or nose drops, 
ointments or toothpaste. The closure is shown in a sealed 
state. In this sealed state a twist away element 3, which 
35 functions as a safety seal, is on the dispensing nozzle 
or spout 10, such that there is no opening. The presence 
of the twist away element 3 guarantees that the package 
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hasn't been opened before or tampered with. The closure 
comprises a removable cap 2. In this sealed state the cap 
2 prevents the twist away element 3 from breaking away 
accidentally- The cap 2 is preferably designed as a screw 
5 cap and held on the container 1 by a first thread 8 on 
the outside of the spout 2 which substantially matches 
with a second thread 9 on the inside of the cap 2. Alter- 
natively it can be held by snap on means, i.e. rims 
and/ or noses on the outside of the container 1 or spout 

10 10 and/or the inside of the cap 2 . The shown container 1 
is designed to be closed tight again after its first 
opening. For such an embodiment a screw cap is preferred. 
A snap on cap is particularly suitable for one- time-use 
or one-dose containers. The cap 2 can also be attached by 

15 various combinations of thread, bayonet or snap on ele- 
ments as well known to persons skilled in the art. At its 
container side edge the cap 2 is in contact with the 
shoulder of container 1 . This prevents a contamination of 
the spout 10 from the outside. Container 1 and cap 2 each 

20 have an axis, wherein these axes coincide in this closed 
state of the container 1. 

For opening the container 1 firstly the cap 2 
is twisted off. Fig. 2 shows a sectional view of the same 
container 1 as Fig.l, but after removal of the cap 2. The 

25 cap 2 is designed, such that it can be used as a tool for 
twisting away the twist away element 3, in particular 
along a predetermined breaking line 4. For this the cap 2 
comprises a socket 5, which designed to fit on the twist 
away element 3. Socket 5 is arranged such, that its sym- 

30 metry axis coincides with the symmetry axis of the cap 2 . 
The socket 5 is preferably slightly larger than the twist 
away element 3, such that it can be pushed on it or mated 
with it without exerting much force. The inner surface of 
the socket 5 substantially completely matches the outer 

35 surface of the twist away element 3, such that a form 
lock of socket and element with a good transmission of 
torque is possible. Alternatively only parts, certain 
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lines or points of the surfaces may match, as long as the 
cap 2 can be used as a torque tool, i.e. as a wrench or 
socket, for twisting away the twist away element 3. The 
twist away element 3 is substantially a pin with a star- 
5 shaped cross-section and with an eight-fold symmetry. 
This multi-fold symmetry has the advantage, that the 
socket 5 will substantially fit onto the twist away ele- 
ment 3 without being rotationally aligned and without 
twisting the twist away element 3 before the socket 5 is 
10 mated completely with the twist away element 3 . Alterna- 
tively it can also be designed with a two, three, four, 
five or seven-fold symmetry. Preferably the distal, i.e. 
outer, diameter of the twist away element is slightly 
smaller than the diameter next to its base at the prede- 
15 termined breaking line 4, in order to make the process of 
mating it with the socket 5 easier. The twist away ele- 
ment 3 can also be designed shorter or even flat, i.e. 
that it has the form of a flat star. The cap 2 has a cir- 
cular recess 14, which allows to save material and manu- 
20 facturing cost and at the same time providing the cap 2 
with a large outer diameter, wherein a larger outer di- 
ameter has the advantage of making the handling of the 
cap 2 easier. The recess is open towards the side of the 
socket 5 of the cap 2. For twisting off the twist away 
25 element 3 the cap 3 it is inverted, i.e. rotated by 180° 
around an axis perpendicular to the its axis, and pushed 
onto the spout 10. When the cap 3 is moved toward the 
spout 10 the cap 3 is centred by a centring aid 6, 7. The 
centring aid comprises a substantially conical guiding 
30 surface 6 on the spout 10 and a substantially conical 
guiding surface 7 inside the cap 2 . Alternatively these 
guiding surfaces 6, 7 can also have a substantially 
spherical shape. The guiding surfaces 6, 7 extend the 
range of an eccentricity tolerance in the process of mov- 
35 ing the cap 2 onto the spout 10, i.e. the axis of the cap 
3 and the axis of spout 10 may, in the range of the ele- 
ments to be mated, be initially up to several millimetres 
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apart but the socket 5 and the twist away element 3 will 
still align while the cap 2 is pushed towards and onto 
the spout 10. This has the advantage that removing the 
safety seal when opening the container 1 for the first 
5 time does not require good , cognitive or motoric skills. 
The first guiding surface 6 is formed on the outer sur- 
face of the spout 10 between a rim 12 at the distal end 
of the spout 10 and the thread 8 of the spout 10. The- 
second guiding surface 7 is formed on an inner surface of 
10 the cap 2, substantially beginning at the distal end of 
the cap 2 running inward, such that the wrench or socket 

5 is an inward continuation of said second guiding sur- 
face 7 . 

The inverted cap 2 on the spout 10 is shown 
15 in a sectional view in fig. 3. The first guiding surface 

6 rotatably mates with the second guiding surface 7 as 
long as the cap 2 is pushed completely with the wrench or 
socket 5 first onto the spout 10. This has the advantage 
that the cap 2 can only be turned, but not be broken 

20 away, which assures a complete and accurate removal of 

the twist away element 3 . When the cap 2 is turned around 
its axis the twist away element 3 breaks from the spout 
10 along a predetermined breaking line 4. The predeter- 
mined breaking line 4 has the shape of a circle. Along 

25 this circle the thickness of the wall of the spout 10 is 
much smaller that at adjacent areas. Preferably the pre- 
determined breaking line 4 is below the rim 12 of the 
spout 10, such that the breakage surface, i.e. the areas 
of the predetermined breaking line 4 after removal of the 

30 twist away element 4, are not exposed to the object, sur- 
face or part of the body to which the contents of the 
container 1 are applied. For example in case of eye drops 
the possibly harmful breakage surface cannot get in con- 
tact with the eye. The rim 12 is on the distal, i.e. 

35 outer, end of the spout 10. The predetermined breaking 

line 4 is arranged countersunk in respect to said rim 12 . 
It is therefore substantially inside the spout 10. 
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Fig. 4 is a sectional view of the container 1 
of fig. 1 to 3 after the twist away element was removed. 
The content of the container 1 can now be dispensed 
through the opening 11 in the spout 10. The opening 11 
5 has a circular shape, corresponding to the circular shape 
of the predetermined breaking line before removal of the 
twist away element. The spout 10 may also contain a 
throttling device, such that the spout 10 can be used for 
controllably dispensing drops, in particular eye drops. 

10 The cap 2 can be used to close the opening 11 on the 
spout 10. When the cap 2 is twisted onto the spout 10, 
rim 12 of the spout 10 mates with rim 13 of the cap 2, 
such that the closure is tight. In the preferred embodi- 
ment rim 12 of the spout 10 is also the distal end of 

15 spout 10. Alternatively the distal rim and the rim to 
mate with a rim 13 of the cap 2 may be embodied sepa- 
rated. This is advantageous if the distal rim has a cer- 
tain design, for example for dispensing drops, which is 
not suitable for integrating a sealing surface or which 

20 would be impaired by the force applied when the cap 2 is 
twisted or pushed onto the container 1. 

Fig. 5 shows a three dimensional view of a 
container 1 with a preferred embodiment of the closure 
according to the invention. The closure comprises a spout 

25 10 and a cap 2. The cap 2 is corrugated lengthwise on its 
outside surface, such that it can be turned easier when 
being used as a tool for removing the twist away element 
3 or as a screw cap for the spout 10. The cap 2 can be 
made using an injection moulding process. The container 1 

30 has preferably a tube-shape, is flexibly deformable and 
preferably comprises a multi-layer laminate, in particu- 
lar with an aluminium or plastic barrier. 

Fig. 6 shows a three dimensional view of a 
container 1 with a further preferred embodiment of the 

35 closure according to the invention. In this embodiment 
the spout 10 is designed especially long, as a cannula, 
in order to allow a locally more precise dispensing. 



